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CRN RFC Demonstration Objectives . ..

Ascertain key near-term / long-term DP
benefits

Identify and resolve critical DP implementation
barriers

Build solid foundation for co-op DP

Benchmark Residential Fuel Cell (RFC)
technology for further effort




Why Co-ops?

Customer owned

Serve 34 million consumers in
46 states —» 75 percent of
nation’s area

® 2.3 million miles of line is
close to half of nation’s total




Already Accomplished . ..

2 RFC DP Application Analysis — Demo Handbook

® Demonstration planning, installation, operation

® |dentify and manage application barriers including:

electrical / fuel / water / thermal recovery / etc.

present ® Thermal recovery (CHP) applications, integration,
RFC and benefits

Bible” ® Data collection / instrumentation protocols

® Assess market and application issues




Already Accomplished (cont’d) . ..

25 Held CRN RFC Training Seminar Program

January 2001

® 3 days and 15 presenters
Denver ® Introduce co-ops to RFC DP

® 60 co-op participants
® 4 preselected manufacturer presentations

Included: Assess fuel cell technologies and status

Review PEM cell stack and power plant design
(Concerns that a co-op should know about when assessing
manufacturers!)

Review electrical Interconnect types and issues

Examine other key interconnects and barrier
concerns Fuel /Water / Thermal Recovery

Explore customer applications, markets, and
related barriers




Already Accomplished (cont’d) . ..

25 Developed comprehensive Co-op Letter Reporting
protocols and standards:

=5 Electrical Interconnect LR

Electric Grid Interconnect Letter Report . . .

Other loads / customers on inter-
connect side of pole transformer

Co-op assessment of RFC
Interconnect Protocol




Already Accomplished (cont’d) . ..

25 Developed comprehensive Co-op Letter Reporting
protocols and standards:

Residential Fuel Cell Demonstration Program

25 Site Selection LR (19 Pages)

Instructions:
1

25 Environmental Analysis Form (6 Pages)

Residential Fuel Cell Demonstration Program:

& Site Energy Survey LR (WWW based)

PLEASEN
informatio Residential Fuel Cell Demonstration Prograrr

25 |nstallation Cost Spreadsheet e

At the point when you are ready to start your Residential Fuel Cell, you
Project il should have done the following:

Awardee O If you haven' t done so, please finish up the Site_Select_and_lnstal_Plan_LR.doc.
—_ that you started when the site was selected. By now this should have included all
Center/Off} of that Letter Report’ s information including both the * red” and *black” areas. If

= = o during the installation, certain of the interconnects or plans changed, please
Project Ma update those portions of the Site Selection and Installat ning Report and/or
a e S ’— i llustrations and send the revised copy back in
Project Ma, If qu
pleast "

O O

&5 Interconnect / Service Incident Report e

Site: — 9 Oinstrumentation Problem
Mfgr: [] Avista Oirc [CJRoutine Inspection or Data Gathering

[ H Power DO clobal solox Ointerconnect Problem
O Plug Power  [JFCT SolOx [Maintenance, machine still operating
[ other [JSHUTDOWN

. [Ty
When did unit Shutdow: PM. Caused By: [ Site fuel supply incident
(Date) (Time) O site grid incident
When did you first arrive on site? AM. [ water supply incident.
VI — PM < yrode
(Date) (Time) O Fuel Train
[ Reformer
How many work hours were spent [ Water Recovery or Tratment
troubleshooting unit? 1t

How much total delay, if any, was

spent waiting for Service

instructions from mrgrz ©ays)  (Ho

Eeniciolalldaayiiany e Thermal recovery

nenrwanting for entar. (1] [T
Envicatoshowtios T (o Oomer:

How much total delay, if any, was oEa<gd on this single ex
spentwaitingforparts? [T] i

How many work hours were spent

actually repairingunit?

se xperience, ple:
the following where applicable on a s
ours) 010 10 where

Service Access to Fuel Cell
Were manufacturer representatives on site? (RonGi FLLE IR
] ves, local sonvice was Migr Field Service Manual Quality [

T Yes, migrs own employee T} Ability to contact Mfgr Product Support__]
o e Mfgr Product Support Knowledge
When was unit repaired and [T TIRAM s
ready o return o power output? L[ i PM (I BRI
Gaie) {ime) Migr Field Service if on-site

Optional: [ pon't count as Forced Shutdown! O pon't count down time in Availability!




Already Accomplished (cont’d)

25 Extensive demonstration quidelines and barrier analysis:

=5 Electrical Interconnect

] ® Dual Mode RFC with
Power Plant Electrical Interconnect: Dual Mode with Power I N t ern al Tr ans fer DEV| ce

Plant Internal Controller and Transfer Switch

Electrical Interconnect and Metering

Dual Mode (Grid Parallel - Grid Independent) ...or... Grid Independent
w Internal Manufacturer Controller

RESIDENTIA! CXIdust
FUEL CELL A
POWER PL. NT]|
* Thermal?
< 120/240
Natural Gas, ik g Volts AC
Propane, etc

Makeup Wate ?

Ambient Air

‘17 ‘QEQVIWEH extension

vl 7 ® Sjte Interconnect

AND INTERCONNECT

s e o wiring and disconnect

Cf” Output incl pulse outpu

Type SER w Ground or Equlva\em === A
GIor 100 ampacity v Existing r O e C I 0 n
Service Y

C|
2/0 2/0 2/0 1 for ZOJ)ampaclly Entrance

Carry ground and neutral through and
all site circuits incl RFC. L Meter if not built-into
\_Plant.

Replace SEU cable between Existing ——
Melei and Existing Main Circuit Breaker
nel

used Fused Disconnect

Disconnect Switch C at Power

Switch A Plant.

at Service required ( ependmg

Entrance on electric cod:

~$180 distance, ands\g t
lines. ~

|
ool

Existing
Main
Circuit
Breaker
Panel

CAUTION EXACT COMPONENTS AND INSTALLATION CAN BE A FUNCTION OF THE PARTICULAR
AS WELL AS LOCAL AND CODE REQUIREMENTS. THUS, THESE AREAS SHOULD BE
REVIEWED BY THE ABOVE, AND/OR YOU LOCAL ENGINEER, BEFORE EQUIPMENT IS
ORDERED AND INSTALLED. URE TO READ AND ADHERE TO THE RELATED
MANUFACTURER'S INSTALLATION OPERATING AND SERVICE INSTRUCTIONS. POST
"BOTH SIDES MAY BE ENERGIZED..." WARNING ON ALL APPLICABLE SWITCHGEAR.




Already Accomplished (cont’d)

Typical Issues and Barriers Identified and Being
Worked

Chart 7
Power Plant Electrical Interconnect: Dual Mode with Power
Plant Internal Controller and Transfer Switch

Electrical Interconnect and Metering

Dual Mode (Grid Parallel - Grid Independent) ...or... Grid Independent
w Internal Manufacturer Controller

RESIDENTIAL Exhaust
FUEL CELL
POWER PLANT|
Thermal?
120/240
Natural Gas, Z 5 Volts AC
Propane, etc
Makeup Water?
Ambient Air

o nsion Wi
on'al four sides Rod? SR

ELECTRICAL METERING Plant. ~$180
AND INTERCONNECT

Added kWh Meter with CT's
and test switches for Fuel
eellottput incl pulse output

Tyee SERw Ground or Equivalent -~

#-4-4-6 for 100 ampacity A Existing

#1113 for 150 ampacity Service

20-2002/0-1for 200 ampacity Entrance
und and neutral through and

i Shecicuts mel RAC. Meter

Replace SEU cable between Existing —
Meter and Existing Main Circult Breaker
anel.

Disconnect Switch C at Power

® Required fuel pressure vs codes

(o0ooooog
oooooog

witc| ant. May be
at service required depending
Circuit
Breaker

Entrance. on electric code, - -
~$180 distance, and sight
lines. ~§180
Panel
CAUTION: EXACT COMPONENTS AND INSTALLATION CAN BE A FUNCTION OF THE PARTICULAR
GASWELL AS LOCAU AND CODE REQUIREVENTS, THUS, THESE AREAS SHOULD BE
REVIEWED BY THE ASOVE, AND/OR YOUR LOCAL ENGINEER, BEFORE EQUIPMENT IS

TALLED. ALSO, BE SURE TO REA RE TO THE RELATED
VARORACTURER'S INSTALLATION, OPERATING, AND e RVICE NS TRUCTIONS. POST

"BOTH SIDES MAY BE ENERGIZED..." WARNING ON ALL APPLICABLE SWITCHGEAR. C O d e S




Already Accomplished (cont’d) . ..

25 Extensive demonstration qguidelines and barrier anal

=7 Natural Gas / Propane (18 Pages)

=z Thermal Recovery (9 Pages) " I

& Data Logging / Instrumentation (18 Pages) R EtE
# Meter Reading / Analysis —
=7 Efficiency Analysis

=z Harmonic Analysis

(1800w ok Bl ey ek sieen | Py sl [
. P T - =5

P
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Already Accomplished (cont’d) . ..

25 Detailed Grid Interconnect Monitoring and PO
Instrumentation Protocols

® Computerized monitor to auto-
matically detect, analyze, and
categorize:

Grid Interconnect events

ID: 01032

O VBT el ;
y i Hot Line Impulse >20 V Peak 256

Customer Power Quality

1
events
10 Percent
Neutral Impulse >50 V Peak

>20 V Peak 156
>10 V Peak 237

(1 B
Site: 9 Oinstrumentation Problem %B
Mfgr: [] Avist: [JRoutine Inspection or Data Gatherin g
or: [ Avista Dtz ’ g > Hours spent on-sit
OHpower [ Global Solox Ointerconnect Problem %B{

[JPlug Power [ FCT SolOx [IMaintenance, machine still operating
Cother [JSHUTDOWN

M.
When did unit Shutdown? Caused By: [ Site fuel supply incident.

[ site grid incident

When did you first arrive on site? [ Water supply incident.

-~ ® Special reporting and
s (D0 analysis of Grid Interconnect

0O control System

How many work hours were spent

troubleshooting unit?

[ Water Recovery or Tratment 5
O Fuel Cell DC Section

How much total delay, if any, was O Thermal recovery

. .
spent waiting for site mfgr Dj m O oth
service to show up? (Days)  (Hours) B

How much total delay, if any, was Based on this single experience, please grade
spent waitingforparts? _ L | the following where applicable on a score of
waitinglorparts Days)  (ours) 00 10 where 0 = POOR
How many work hours were spent 10 = EXCELLENT
actually repairinguni !
[epaTngunt Four Service Access to Fuel Cell ]
Were manufacturer representatives on site? (R B S L1
Mfgr Field Service Manual Quality ~ |_|
[ Yes, local servicewas i " uct S ]
Company /tc c Sduct
T Yes. migrs own emploges (Company Ability to contact Mrgr Product Support
Migr Product Support Knowledge
Migr Parts Shipping

o [T}
(Date) (Time) Mfgr Field Service if on-site 1 e

Optional [0 pon't count as Forced Shutdown! [ pon't count down time in Availability!

When was unit repaired and
ready to return to power output?




Already Accomplished (cont’d) . ..

25 Organized active RFC Users Group

July, 2001 Meeting Hartford
November, 2001 Meeting Georgia

— Technology Status Assessments: IFC prototype Avista
FCT SOx Plug Power

— Implement 25 C0o-0p Interconnect and Application Survey

— Interconnect Assessments:
Electrical Interconnect, metering and reporting
Propane / Natural Gas interconnect and metering
Thermal Recovery (CHP) options and metering

— Market entrance analysis and planning
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Information Outreach . ..

Comprehensive spectrum of
climates, sites, and manufacturers

® Extensive feedback co-op to co-op and co-ops to
mfgrs

® Co-op demos include a broad range of public

awareness programs and outreach
(commissioning ceremonies, ﬁ\@

open houses, ‘

local group presentations,

Site tours,

brochures,
bill stuffers, etc.)

Slide 13




Information Outreach (cont’d) . ..

Presentations to: co-op and industry working groups,
DOE meetings, Joint Co-op/EPRI meetings, etc.

RFC User Group meetings with manufacturers
Significant joint effort with DOD-CERL

Discussion underway with EPRI on joining Users
Group

Info and results posted on NRECA - CRN websites

NRECA Annual Meeting displays/presentations reach
over 10,000 senior co-op management and Directors

Slide 14




Enhanced Program Profile . . .

® Strongly committed Co-op participants
® Highly leveraged DoE funding
® Added enhancements outside demo program

DOD-CERL:

NRECA Residential Fuel Demo Unit Interconnect;l'$elséiong
Cell Demonstration =

Program CRN $215 K Military Test Site Data Inclusion

~$80K

EPRI Data Funding
$100 K

Assessment of Dist Gen Technology \

CRN:

Dispersed Gen Overview
Distributed Generation Benefit Study

$80 K $100 K

NRECA DG Interconnect Manual
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Summary . ..

First Year’'s Major Accomplishments

Develop and implement RFC Handbook and related seminar
Assess interconnect related barriers and implement guidelines
Establish program reporting protocols First site reported

Implement proactive RFC Users Group

Projected Overall Program Results

Successfully demonstrate RFC DP grid interconnection in a
real-world environment

Remove or significantly lower RFC DP application barriers
while substantially increasing public awareness

Significantly increase manufacturer knowledge of practical
DP implementation and needs via demo and Users Group

Implement critically needed application and market
assessments to broaden DP customer base

Slide 16



Slide 17




